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fixed through a holder 7, the structure Is 
characterized by fixedly holding two or more 
optical elemente 6, 12 on both open faces of a 
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* NOTICES * 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical device characterized by having carried out maintenance immobilization of 
the two or more optical elements at both the effective areas of a tubed electrode holder, and 
preparing a vent in either the above-mentioned optical element or an electrode holder. 
[Claim 2] The optical device according to claim 1 characterized by the above-mentioned vent 
being the above-mentioned electrode holder, the building envelope formed by the optical 
element, a through tube open for free passage, or a partial notch [claim 3] The optical device 
according to claim 1 or 2 characterized by having a light emitting device and a photo detector as 
an optical element, having had the opticd fiber further, and considering as a bidirectional 
module. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the optical device used in the various optical 

transmission fields. 

[0002] 



[Description of the Prior Art] There are an optical isolator which prevents resonance generating 
of Hght to an optical device within prevention and the optical fiber amplifier of reflective **** to 
the laser light source fi-om optical components, a circulator with the nonreciprocal function in 
which only an one direction is made to pass a Ughtwave signal, an optical switch which is 
inserted all over an optical transmission line and changes an optical path, a bidirectional module 
explained below. 

[0003] The bidirectional module used when transmitting and receiving with one optical fiber in 
two-way communication as an example of an optical device explains. 

[0004] A bidirectional module is the optical transmission device of the structure of having light 
emitting devices, such as laser diode (LD) which emits transmitting light, and photo detectors, 
such as a photodiode (PD) which receives receiving light, and having the transmitting fianction 
and reception function of a lightwave signal. 

[0005] As shown in drawing 5 , the conventional bidirectional module fixed to the case 8 the end 
of the optical fiber 5 which fixes to a case 8 the light emitting devices 1, such as LD which emits 
the transmitting light of wavelength lambda 1, and the receiving components 11, such as PD, and 
derives and introduces a lightwave signal using ferrule 5a, and is equipped with the first spectral 
separation filter 4, the transmitting-side condenser lens 2, and the receiving-side condenser lens 
12 in the case 8. 

[0006] By this bidirectional module, the lightwave signal of the wavelength lambda 1 by which 
outgoing radiation was carried out from the light emitting device 1 passes the first spectral 
Separation filter 4 through the transmitting-side condenser lens 2, and is drawn fi-om an optical 
fiber 5. To reception of the wavelength lambda 2 which has passed and carried out the optical 
fiber 5 on the other hand, it is reflected with the first spectral separation filter 4 with the 
component to reflect, and has the configuration of being led to the photo detector 1 1 which has 
sensibility to wavelength lambda 2 with the receiving-side condenser lens 12. 
[0007] The above-mentioned light emitting device 1 and a photo detector 1 1 make the spacers 3 
and 1 3 of the shape of a ring by the metal intervene between cases 8, and are being fixed to it by 
means, such as YAG laser welding or soldering, respectively (refer to JP,2000-304985,A). 
[0008] Moreover, in order to perform a high-speed communication link, when making 
transceiver coincidence drive, in order to make it smaller that the effect of the signal light of a 
transmitting side has a bad influence as a noise to the signal light of a receiving side, there is a 
thing he is trying to acquire a high property by adding the second spectral separation filter 6 
between the first specti-al separation filter 4 and a photo detector 1 1 . When adding this second 
spectral separation filter 6, it can collect into a compact by uniting with the receiving lens 12. 
[0009] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional example the 
optical element of the second spectral separation filter 6 and receiving-side condenser lens 12 
grade to the both-ends side of the tubed electrode holder 7 However, adhesives, Since the 
building envelope formed with an electrode holder 7, the second spectral separation filter 6, and 
the receiving-side condenser lens 12 is sealed when it is going to fix by the required approach of 
high temperature processing, soldering or low-melting-glass attachment A gap of an optical 
element and a float are generated by expansion of tiie air of this building envelope. Or signal 
light passes through the outside of the effective diameter of an optical element, when an optical 
element inclines to an optical axis, the problem on which an optical property deteriorates that a 
S/N ratio worsens by the stray light which does not pass an optical element further occurs. 
[0010] 
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[Means for Solving the Problem] In view of the above-mentioned technical problem, it is 
characterized by the above-mentioned vent being the above-mentioned electrode holder, the 
building envelope formed by the optical element, a through tube open for free passage, or a 
partial notch at the pan characterized by for this invention having carried out maintenance 
immobilization of the two or more optical elements in the optical device which comes to fix an 
optical element through an electrode holder at both the effective areas of a tubed electrode 
holder, and preparing a vent in either the above-mentioned optical element or an electrode 
holder. 

[001 1] Moreover, it is characterized by having a Ught emitting device and a photo detector as an 
optical element, having had the optical fiber fLirther, and considering as a bidirectional module. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
based on drawing 1 and drawing 2 . 

[0013] Drawing 1 shows the sectional view of the bidirectional module which is an example of 
the optical device which is the operation gestalt of this invention, and drawing 2 is the expanded 
sectional view of the second spectral separation filter 6 of drawing 1 , and the electrode holder 7 
of the receiving side holding the receiving-side condenser lens 12. 

[0014] It arranges so that a case 8 and a mutual optical axis may cross a photodiode (PD) at right 
angles as a laser diode (LD) and a photo detector 1 1 as a light emitting device 1 , and as a 
segregant of the lightwave signal of transmission and reception, the first spectral separation filter 
4 is changed into the condition of having leaned to the mutual optical axis 45 degrees, and the 
second spectral separation filter 6 is arranged, after fixing to an electrode holder 7 so that it may 
be united with the receiving-side condenser lens 12 in the condition of having leaned to the 
receiving-side optical axis 8 times. Moreover, it has ferrule 5a holding an optical fiber 5 in the 
direction of an optical axis of a light emitting device 1 . 

[0015] The transmitting light of the wavelength lambda 1 by which outgoing radiation was 
carried out from the light emitting device 1 passes the fransmitting condenser lens 2 and the first 
spectral separation filter 4, and is drawn with an optical fiber 5. Moreover, it reflects with the 
first spectral separation filter 4, and the second spectral separation filter 6 is passed, it is 
condensed with the receiving-side condenser lens 12, and this reflected receiving light carries out 
incidence of the receiving light of the wavelength lambda 2 introduced from the optical fiber 5 to 
a photo detector 1 1 . Bidirectional optical communication becomes possible by this. 
[0016] The second spectral separation filter 6 is pasted up on the metal ring-like elecfrode holder 
7 with adhesives, and the receiving-side condenser lens 12 is being fixed to the same metal ring- 
like elecfrode holder 7 by press fit. As for an elecfrode holder 7, notch 7a is prepared from the 
adhesion side of the second specfral separation filter 6 here. Building envelope 7c and the 
exterior which are formed with an elecfrode holder 7, the second spectral separation filter 6, and 
the receiving-side condenser lens 12 are opened for free passage by this. The location gap of the 
second spectral separation filter 6 resulting from the pneumatic pressure which carried out 
thermal expansion, and the include-angle gap with tiie direction of an optical axis are prevented 
by missing expansion of the air of the building envelope by the elevated temperature at the time 
of adhesion hardening to the exterior. 

[001 7] The optical elements said here are the second specfral separation filter 6 and the 
receiving-side condenser lens 12. As for the optical element which carries out attachment 
immobilization, it is desirable that it is a dimension still larger 0.2mm or more as fixed cost in 
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the hole of the electrode holder 7 which was able to be opened to the optical effective diameter 
so that the diameter of an optical path big [ 0.2mm or more of one side ] might be secured. 
[0018] In an optical isolator, an optical circulator, and an optical switch, there are birefringence 
crystals, such as Faraday rotators, such as a garnet, a calcite, a rutile, and LN crystal, a lens, 1/2 
lambda-wave length plate, 1 / 4 lambda-wave length plate, prism, a mirror, etc. as an optical 
element, and also in case these optical elements are held, this invention can be applied. 
[0019] As the quality of the material of an electrode holder 7, a coefficient of thermal expansion 
is small, and although SUS304 was used in consideration of carrying out YAG laser welding, use 
of a metal, a ceramic, resin, etc. is also possible by conditions. For example, with a metal, there 
are a Fe-nickel alloy, a Fe-nickel-Cr alloy, a Fe-nickel-Co alloy, a Fe-Cr alloy, etc., and there are 
an alumina, silicon carbide, silicon nitride, nitriding aluminum, a zirconia, etc. with a ceramic. 
Furthermore, by resin, PBT, PC, PMMA, PEI, LCP, PA, etc. can be considered. 
[0020] Although there are press fit, ultraviolet curing mold adhesives, anaerobic adhesive, etc. as 
the fixed approach of the optical element to an electrode holder 7, as the fixed approach 
accompanied by heat treatment, there are epoxy resin adhesive, a pewter, low melting glass, etc., 
and since high temperature processing which is 60 degrees C - 125 degrees C, 120 degrees C - 
400 degrees C, and 340 degrees C - about 500 degrees C, respectively is needed, this invention is 
applicable. 

[0021] Moreover, although a circle, a square, a polygon, and any are sufficient as the cross- 
section configuration of through tube 7b, in the case of cutting, the processing top round shape in 
a drill is the most desirable. However, in the case of mold goods, such as resin mold and metal 
injection molding, it does not restrict circularly, and, in the case of a hole like drawing 4 (c), a 
square is more good. Although there is the effectiveness also as a top face and a side face with 
the same location of through tube 7b, when attaching an electrode holder 7 in the structures, such 
as the body, in using adhesives etc., it becomes possible to raise the bond strength of an electrode 
holder 7 by surroundings lump of the adhesives to a through tube by considering as a hole which 
prepares a through tube in a side face, or results from a top face to a side face, and a notch. 
[0022] In addition, it becomes possible to seal easily in the electrode holder 7 manufactured in 
this way, by closing through tube 7b with adhesives etc., when attaching an elecfrode holder 7 in 
the structures, such as the body, when sealing structure is required. 
[0023] Other operation gestalten of this invention are shown in drawing 3 and drawing 4 . 
Drawing 3 (a) is a side elevation at the time of preparing building envelope 7c and through tube 
7b open for free passage in the side face instead of a notch at an electrode holder 7. Drawing 3 
(b) is the plan which similarly prepared through tube 7b in the upper part of an elecfrode holder 
7. Moreover, drawing 3 (c) shows the plan at the time of preparing through tube 6a in the second 
specfral separation filter 6 side which is an optical element, when a hole is not prepared in an 
electrode holder 7. 

[0024] Moreover, by changing the optical-path configuration of an electrode holder 7, and the 
configuration of the second spectral separation filter 6 which is an optical element like drawing 4 
(a), a vent can also be prepared in the clearance between both. Drawing 4 (b) forms through tube 
7b combining two holes of the direction of a ri^t angle, in order to prevent penefration of the 
stray light. Drawing (4c) shows the configuration which fabricates the same effectiveness as 
drawing (4b) in a cheap vertical mold without a slide core by using an angle pin with casts, such 
as metal injection molding and resin mold. 

[0025] Although the bidirectional module was shown in explanation as an example as mentioned 
above, this invention is applicable to optical element immobilization of an optical device at large. 
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[0026] 

[Example] Here, it experimented by the approach shown below. 

[0027] The metal electrode holder 7 with notch 7a shown in drawing 2 as this invention example 
and the metal electrode holder 7 which does not have the conventional notch as an example of a 
comparison were produced, adhesion immobilization of the second spectral separation filter 6 of 
after press fit was carried out for both the receiving-side condenser lenses 1 2, and the gap of the 
second spectral separation filter 6 and the inclination were checked. Moreover, after carrying out 
adhesion immobilization of the second spectral separation filter 6 conversely, the receiving-side 
condenser lens 12 was pressed fit and the insertion pressure was checked. 
[0028] Each quality of the material used for the sample was used to SUS304 at the metal 
electrode holder 7, and was used as the white sheet glass of 0.2mm thickness, and the ball lens of 
BK7 of 12phi2.5mm of receiving-side condenser lenses by 2mmx2mm at the second spectral 
separation filter 6, and the adhesives for immobilization used the epoxy resin adhesive of 2 liquid 
mixing. Moreover, hardening conditions were made into 125-degree-C I hour. 
[0029] The result is shown in Table 1 and Table 2. 
[0030] 
[Table 1] 



[0031] 
[Table 2] 

[0032] The adhesion result after receiving-side condenser lens 12 press fit had no conventional 
example in this invention example to there having been eight things which a certain impaction 
efficiency produced in the second spectral separation filter 6 among ten pieces. Moreover, the 
pressure of the compressed air of the electrode-holder 7 interior averaged the result of the 
receiving-side condenser lens 12 press fit after second spectral separation filter 6 adhesion, and 
elegance became high in an average of 20.5 Nf insertion pressure conventionally. 
[0033] 

[Effect of the Invention] As mentioned above, in the optical device which comes to fix an optical 
element through an electrode holder, immobilization of the optical element which shifted, could 
make generating of a float there be nothing and was stabilized by expansion of internal air can be 
performed by carrying out maintenance immobilization of the two or more optical elements at 
both the effective areas of a tubed electrode holder, and preparing a vent in either the above- 
mentioned optical element or an electrode holder. 



[Translation done.] 
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